Rutaceae, Eriostemon, 6 -and 8-Geranyl-7-hydroxycoumarins, Am ide, Tembamide From the aerial parts o f Eriostemon tomentellus five coumarins have been isolated. These have been characterized as ostruthin (6-geranyl-7-hydroxycoumarin (1)) and the novel com pounds, 8-geranyl-7-hydroxycoumarin (2), (E)-6-(7-hydroxy-3,7-dim ethylocta-2,5-dienyl)-7-hydroxycoumarin (3), (E)-6-(7-hydroperoxy-3,7-dim ethylocta-2,5-dienyl)-7-hydroxycoumarin (4), and 6-(6-hydroxy-3,7-dimethylocta-2,7-dienyl)-7-hydroxycoum arin (5). In addi tion tembamide (2-{4-m ethoxyphenyl}-2-hydroxy-N-benzoylethylam ine (6 ) was isolated and the l3C N M R spectrum reported for the first time.
Introduction
Eriostemon tomentellus Diels is a minutely tomentose undershrub found widely in the south western part o f Western Australia [1] , Previous in vestigations have revealed the presence of the furoquinoline alkaloids skimmianine and maculosidine, the dihydrocinnamic acid derivative eriostemoic acid, and the coum arin ostruthin (1) [2] , We have recently been able to obtain a further sample and in this paper we wish to report the isolation and identification of a num ber of novel coumarins.
Results and Discussion
Sequential Soxhlet extraction of the ground aerial parts with petroleum ether (b.p. 6 0 -8 0 °C), ethyl acetate and m ethanol followed by column chrom atography of each extract over silica gel and then, in some cases, preparative TLC gave: (a) from the petroleum ether extract eriostemoic acid, ostruthin (1), maculosidine and one novel coum a rin (b) from the ethyl acetate extract tembamide (6) and three further novel coumarins, and (c) from the m ethanol extract the flavanone glycoside hesperidin.
The novel coumarin from the petroleum ether extract showed M + 298, resolving by high resolu tion electron impact MS for C 19H 220 3. The 'H N M R spectrum (Table I) revealed signals for AB-coupling between H-3 and H-4 and between H-5 and H -6. O ther resonances showed couplings identical to those observed for the geranyl sidechain in 1 ( Table I ). The presence of the geranyl side-chain was further confirmed by the presence of a fragm ent m /z 123 [C9H 15]+ for fission of the side-chain between C -l' and C-2'. On this basis the com pound must be the isomer of ostruthin with structure 2 .
The m ost polar o f the coumarins from the ethyl acetate extract gave a highest fragment in the elec tron im pact MS at m /z 296 [C19H 20O3]+ but fast atom bom bardm ent MS revealed M + + 1 at m /z 315 indicating an empirical formula C 19H 220 4, one oxygen more than 1 and 2. The 'H N M R spectrum (Table I) revealed signals for H-3, H-4, H-5 and H -8 o f the coum arin nucleus, requiring a 6-geranyl-7-hydroxycoumarin structure. A feature of the 'H N M R spectrum was the presence o f three olefmic protons attributable to the C 10 side chain; one o f these was typical for H-2' while the others showed coupling to each other of 15.4 Hz, indica tive o f a trans relationship with one showing fur ther coupling to a methylene group. A nother fea ture o f the 'H N M R spectrum was the shielding of two methyl resonances to S 1.34, typical for geminal methyls attached to a carbon also carrying an oxygen substituent.
Placement of the methylene at C-4' rather than C-6' was established by the observation o f a nu clear Overhauser interaction between H-2' and the H-4' methylene protons. The nOe also confirmed a cis relationship between H -l' and the 3'-methyl al lowing assignment of structure 3. Finally a heteronuclear multiple bond coupling (HM BC) study [3] was used to assign the 13C N M R chemical shifts (Table II) . The least polar coum arin from the ethyl acetate extract also failed to show an M + in the electron impact MS but fast atom bom bardm ent MS showed a pseudomolecular ion [M + + 1] at m /z 331, indicative o f an empirical form ula C 19H 22 0 5. Significant fragments in the electron im pact MS could be allocated to the loss o f OOH~ and H 20 2, suggesting the presence of a hydroperoxy group. The 'H N M R spectrum (Table I ) and 13C N M R spectrum (Table II) were closely com parable to those of 3 for the coum arin nucleus and for C -l' to C-4' of the side chain but the carbon spectrum showed strong deshielding for C-5' and C-7' and shielding for C-6', C-8' and the C-7' methyl. These changes are in agreement with those observed in conversion of an isopropanol terminal group to the corresponding peroxide and permit assignment of structure 4 [4] , Again an HMBC study allowed unam biguous assignment of all carbon reso nances.
The final coum arin showed a comparable coumarin nucleus and C -l' to C-3' side chain to 3 and 4. The electron impact MS showed M + 314, solv ing for C 19H 220 4 , identical to 3. Differences from 3 observed in both 'H (Table I ) and 13C (Table II) N M R spectra indicated the presence of a terminal isopropenyl moiety and a secondary alcohol. Placement of the hydroxyl at C-6' was established from a NOESY study which showed a strong in teraction between the < 5 1.86 methyl of the isopro penyl group and the oxymethine proton at ö 4.37. On this basis the coum arin can be assigned struc ture 5, the stereochemistry of the 6'-hydroxyl being unknown.
Tembamide (6) was also isolated from the ethyl acetate extract. While this amide has been found quite widely in the Rutaceae [5] this is the first re port of its occurrence in Eriostemon. The oppor tunity was taken to record, for the first time, the 13C N M R spectrum, assignments again being made unambiguously through application of the HM BC technique. 
Isolation o f compounds
The ground aerial parts (300 g) were extracted successively with petroleum ether (b.p. 6 0 -8 0 °C), EtOAc and M eOH. The petrol extract was con centrated (15 g) and an aliquot (5 g) subjected to vacuum liquid chrom atography over Si gel, eluting with petrol containing increasing am ounts of EtOAc. Elution with 20% EtOAc, followed by re moval o f pigments (Sephadex LH 20 column elut ing with CHC13) gave eriostemoic acid (274 mg). F urther elution with 30% EtOAc, followed by treatm ent with Sephadex LH 20 and then PTLC (Si gel, solvent toluene: EtOAc 8 :2), gave 2 (4 mg) and 1 (215 mg). Finally elution with EtOAc gave maculosidine (5 mg).
C oncentration o f the EtOAc extract gave a solid (11 g) an aliquot of which (7 g) was subjected to vacuum liquid chrom atography eluting with pe trol : EtOAc and then E tO A c: M eOH mixtures of increasing polarity. Elution with 50% EtOAc in petrol yielded a mixture which was separated by PTLC (Si gel, solvent C H C l3:M eOH 49:1) to give 4 (16 mg) and 5 (13 mg). C oncentration o f the 65% EtOAc in petrol eluant gave crystals of 6 (13 mg). PTLC o f the supernatant from which 6 had been crystallized (Si gel, toluene: EtOAc 8 :3) yielded 3 (6 mg).
C oncentration of the M eOH extract yielded small am ounts o f hesperidin (12 mg).
Eriostemoic acid
Identical (UV, IR , 'H N M R , MS) with authen tic sample [6] , O strut hin (1) Plates from p e tro l: EtOAc, m.p. 117-119 °C (Lit. [7] 117-118 °C). UV Amax 
Maculosidine
Identical (mixed m.p., UV, IR, 'H N M R , MS) with authentic sample [6] .
(E )-6 -( 7-H ydroxy-3,7 -dimethylocta-2,5-dienyl) - Table I . ,3C N M R -see Table II . Table I . 13C N M R -see Table II Table I . ,3C N M R -see Table II Temhamide (6) Needles from p etro l: EtOAc, m.p. 146-148 C (Lit. [8] 
